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(57) Abstract 

PURPOSE: To obtain 1 ,4-butanediol under a mild 
condition in high yield by hydragenating succinic acid 
(anhydride) or r butyrolactone by using a specific 
ruthenium-based catalyst 

CONSTITUTION: Ruthenium or a phosphorus compound 
shown by the formula (X and Y are alky! or aryl) such as 
diphenylphosphine oxide is used as a catalyst and 
succinic acid, succinic anhydride or r butyrolactone is 
hydrogenated at 50-250*0, preferably 1 00-200° C under 
0.1-2QQkg/cm 2 , preferably 1-150kg/crn 2 hydrogen 
pressure. The amount of the phosphorus compound 
shown by the formula used is 0.01-IOOOmol, preferably 
0.1-100mol based on 1mol ruthenium. 

COPYRIGHT: (C)1 992, JPO&Japio 




-1- 



<i9>b*hmmw (jp) 02) & m !fe ffr Q $| (a) (nmmmm^ 

#§{§¥4-217636 



(43)&8iB ¥f£4$(1992)8J!7B 



(51)Int.Cl/ 
C0 7C 31/20 
B 0 1 J 23/46 
31/02 

C 0 7 C 29/149 
// CO 7B 61/00 


B 6958 -4H 

3 0 1 
3 0 0 


F I 


SSE»* if;fcg©gcl(£ 4 H) 




1$K¥3 -57031 


(71)fflISA 


000005968 










(22)fflSB 


¥J&3¥(199D3H20B 




3CMB^ftfflKAOI*|2Ti5»2* 








H HfJ 


(31)gft££3S#^ 


#H¥2 -269905 






(32)g$fcB 


¥2 (1990)10^8 3 






(33)fiife«i3ia 


B* (JP) 


C7Z)5M» 
























(72) 
























(74)ftSA 


#i± £$ji| - 0116) 



(54) [a9ia««] l. 4-^>^*-jwa|6ffl* 



(57) [S*Efl 

h>*(HHt©#«ETT*iM:-r*C4:S:J:Oi. 4-7 

=WRO*«H« (1) T?*fc3n*y>fl;£«l> 
Mbi] 

x 
I 

H-P-Y- (1) 
O 

(j£*X, Ytt7JWfJ«*&tt7y-,H'**jR*) #> 



-235- 



1 

[»#«1] asrtrmm a/\mx\tr-^a 

- 7* > -s-t-frm&tttmzis^x, mmt vx 
)Vf-^hSi.xpm-m. (i) 

Hfcl] 

x 

H-P-Y- (1) 
O 

[0 0 0 1] 

[«£±©*iJffl#IH 4-^>-^-;u 
©KifiifeKHf £t>©T<&.5. PIXte. I^oa? 

[0 0 02] 

[*£fc©8fli] i, 4-7?yi;*-MZ#>)~73 L u> 
tumfm (#ira5o-2 0 9 9 swm. &mm 

6 2 - 1 5 5 2 3 m'm) . fi-M«&*tt«t (#S# 
tFSg4 0 4 8 1 9 6 ftH¥2 - 2 5 4 3 4# 

2MB) . W-t'J 7x>?i*«!«£ (#KBS 5 4-3 2 1 9 
. = yfr;WHM*; (&EHM1FJB3 3 7 0 0 6 
7WmW> RMt-^AM» (#MBS5 7 

- 1 0 9 7 3 6^MD *©@#fti8l£ffifflLT, H£ 
ftXIttMtilCJ: D**ftK**tf tt5*tt««»6nT 

[0 0 03] 

ic. ;i/7 L -->ARi££®*X7^ >€^-r-5;i/T--^7 
L& (#BB¥ 1-2 9064 O^ffi) . d©^SlCJ: 

•f5tgft©[R]±«sje)&n«)t>©©. susmtnon 



(2) 8M¥4-2 1 7 6 3 6 

2 

[0 0 0 4] *g«!B. ±ES£*ftlC«fc£|iaSj££#fc 
[0 0 05] 

muhmhw* &©©¥«] *xn**tt* ±e©b 

©#ftTT**ft"r*J:d:fcJ:Dl. 4-79 >i*t- 

&©H83 (1) 
[0 0 06] 
[ft 2] 

20 X 

H-P-Y- (1) 
I 

O 

[0 0 07] 

**T!**ftsj6*fTa5i:ts»afr*i. 4-7 
raw*. 

50 [0 0 0 8] *8HomM-Cfc«ft*:3/\*K. 3 

?K©ig-&$|-C<&*. ft*. 

&T3A£8fcfc?T^*t>©i#A&n*. 

*5V>T. ttTCSW «) Rtf (□) *Sfc*|»»tj£# 

SffiflW* *>©?&*. 

40 [0 0 0 9] W )Ut-V&: 

tbTtt, &Js;i/x-£A&tf;vx-£Afc£&©<5m. 
*x=*A©«m Any>m *Kft«3, MM 

«. -mnow=.vL. m<t)Vf-~0A. -*Kft^ 

xr->A, «K^x-9A, Hm/Px-^A, ;l/x^«> 
A7-fexJ>7-fehr-h. A+tJonjl/f-^Ait 
5<? MJ-7A, Th^^^-^x-^AK^U^A, 



-236- 



3 

# ;k£x a, >>7*n* h u */Wfcywi^ x 

7A. ^DDh'JX (h'J7x-JP*X7-1 , » fcF'J 
FJl'T-xtfA, £X (MJ-n-7>JkfcX7W» h 
l)#Jk#x;WPxX!7A, Hx**;l/^rjl/ h ij JUx^ 
7A. xh^t KU Fxrt^ktfx^rF^xXy 

a, ^■^^x**;i'5i?-;i'^iJ-;P7 L ^^Ae^-fe->c; 

A, -7 >x#?J^#x;Vt F U F F 'JJPfr^ASf F 

^x-^As^x^^Aft^fxDffifflMtt, mm 

iSffil KJP«t>O;i/x-">Atl/T0. 0 0 0 1~1 
OOSUtJl**. ffSKBO. o o i~i osut 

[ooio] (a) -&5£ ( l ) "CSbStiS U Xt£ 

[00 11] 
lit 3] 

X 

H-P-Y- (1) 
O 

[0 0 12] 

*wfc*v»Ttt. mmmtbx-m^ en ©>jxt 

^ItTfcSJi^x^Aca^ttttfctffliL&D. ;kr 
x 9 A© Stt«ffi£5fe£fc-r 4 Olcff^-f * t> © fcst*. 

6*1*. cntiox. ««©i«i^»-e*5^T= 

a**t*fc, #ic$»«£©fc±£0.5;i 

s. -«ss; (i) ©»j>fcfc«Mi, m2g«r«&*x7w 

U>fcfc*©JWM!£l,TH:, X. Y*t, MmHkl 

(p-FU7Jk*n7Xx;],) #X7WX**->F, V 
#i^;]'*X7w'Xf*>'F7xx;k p-^ddxx 

XJP3FX7^X^->F$*l*tf6ftS. JI©«fc5&- 

iksc (i) ©u>ft*»©««att, ^r=7Ait^ 

IC^UT. ®#0. 0 1~1 0 0 0«/k «F*K« 

o. i~i o o^okht-**. 

[0 0 13] *£, «6fc.fcoTH: <*) ;PxX7AR 

(a) -jss (i) rat>ans y>fc£4&fc»*.T 

#®*X7^>£JnxT i b,kl,\, ;£t8*x7w >©*# 
WiLTB F»J-n-*^^*X7^X h'J-n 

F 'J 7J^;U*X7^ F 'J *s9 DM 1 XH'3frX7 
-f >©J: 5 ttFUS'i'n 7^***^7 -f>«. F'J7 
i XJkfr X 7-Y>©J;-5&F'J7»J -;k*X 7 * >«. 



(3) &IPF4-2 1 7 63 6 

4 

V* f*7zrwx 7 >© i o &7JMMV7 'J -JV 
*77^>I. 1, 2-fcfX (^7irWX7^7) 
X^>©<k5fe^ffitt*X7-C>^*^tf6n-5. M 
tl#X7^ >©&fflg«. ltJl/f-9A 1 "EMZtth 
TO. 1-1 0 0 OtJK ff£L<«l~l OOtJl'T 

[0 0 14] *%W<DUmt23-Wm\Zi=^Tnf3.t> 
ft. 2l©IRR>6:K»*&aE^^<feSaf*tlxT«ffl 

-rantjjt-c****, ffi©®»sffiffl-r*j:i:feTt 

10 S. n©*5fc*!Kil/tti, -Xr^kx-x 
)W 7XV-;k f h7tKD77>, 7 L F7X?U'> 
^ u n ?;kx-x;k xxPxyjn-JkXx 
xJkx-y-Jk ^**tf>«S©x-xJHg : 7th>, 
* xJkX^fr h X 7* F 7 x 7 >I£©t F >Sl : * 

*y-;k x^/-;k n-7*/-Jk n-:*?*/ 
-jk ^>s?Jk7jkti-;k x?i/>y»j3-;k xx 
5 1 V>^Un-;^©7;Vn-;PS:m IMt 7d 
K*>». F/KJl«*©*;H?>*S : Wfm**fa 

mmn -7^;k £m»&-sxx>i^©xxxJMi : * 
2? >-trx h;kxx *->i/x xrJi^xtfx fh7 

U >*©*#**«:** ; n-'vfrD-X n-*** 
X Xf DA+1J-X Xx^v-^D^+U-^OjgJK 

hn^xtf>^<D^hnfl^!k*3il; n, N-s>*?MP 
*JkA73F. N, N-X*?;k7feF75 F\ N — ^ 
^JUfnU F>$©#Jk#>K7S F ; A*-tf-*?MH8 
RFU73 F. N, N, N, ' , N* -xh^X^JkX 
;k7r5 F^©-^©<a©73 FS ; N, N' 
30 -fS^VUFX N, ;kfr;X fh7^f l'>XW> 
^®x;P*>S; ^^Jkx^+^F. -77xx;kx 
;P**->F^©x;V3F+->FS;xh7* r 7'fA. 18 
-^77>-6^©JpUx-xm 7-fehxFUJk 
^>'/xF'J;V^©xF'j;VS; 
h, x^w>*-*^-h^©^Kxxx;HS^Ta& 
*. 

[0 0 15] *»M©*tSKJ:»)*«fl:K**ff&3fc 
D7?f->, WI2©«4«^Rt^fM(c<fcDi§ji*gA 
ft«**©£j8:K^Stta^T'iWl«*ifc'b©-e*t) 

Tfe«tK K«li*Ha*5 0~2 5 01C. ff*L<tt 
1 0 0-2 0 0-CTfe*. I«Wfc«ltT5«^©fii6: 
*©*SfJBEBa«0. 1-2 0 Okg/ctf , *f£b<tt 
1-15 Okg/cm 2 EiSttlsI?>7J^Rl«ii^* 

sc©«n-cfe*iirr6iit«»T?*, @^75^©«-&©Bf 
sawni»m i~2o %}ffl-v& *. 

[0 0 16] ftfe. **3A*«XB=i/\irfc*IBtt£ 
•TS«-&li> E*©JlfTfc#oT*!WB4-r*«t. Xh 
50 UyK>if*©Rje!FSCfc«fcD. ^IAtfEfS^t*^& 



—237- 



(4) 

5 

srtr**. mm 
TR&mzmm-z z. ttf-vzz. 

[0 0 17] 

[0 0 18] &66091 

7 OniO^tf^— fl#3*n4— h*i/-7ic 
^AT-fe^VT-feh^— hO. 0 53'J*;k v7X~ 

h>7 8. 0 3LI*;W&tfm-*v'l'> 1 4il 

T*$#7.£5 Okg/cm 2 EEA&> 2 0 0"CT3NfM* 

*-fc±DE*£j***»«rU&fci:$. 1, 4-7"* 
>i?t- )]/<0±gim\tl 5. 5 3 'J^PTifeofc. & a? 

2. eSU^Cxh^t Kn75>Rtf3. 13 
V n - 7* * y - JK01lt3WB» &n&. 
[0 0 19] sg|S0!!2 

tii>TfflwtDi-*->i/>«)ftDl:. J88i 

UTn-^i7^y-;H4ml^fflb. ^Offiii^il0iJ 
1 t^®©8W£frft-3;fc<hC:3« 1, 4-7f>i>* 
-)MD£.l$.mtl 5. OS'J^kCfcofc. fh 

i. gsutJMfctfa. osu^kcfcofc. 

[0 0 2 0] *JS0!I3 50 

*j&mfc:fc^TbU:*7^*x7^>&o. ssu 
=E)i^\zmbtcm\tmmm 1 tH«©t»f^*ff^ 



#M¥4-2 1 7 636 

6 

IttZZ. 1. 4-^>^-;V©4^ft«20. 8 
SU^UTSofc. &£. t h7t FD77>C5BJ4S 
ttl. 9 3U*;kT?&9, n-^y-JK^SJ^ttg* 

[0021] mmm 

7 OmlCDXtfT— Jt^S^a^-h^W-^f-^T-n 1 ? 
A7-fe^7-fehi— hO. 13'J^k v7xrjkfc 

X7^>**->M. 0 3'j*;k MJ*7?;kfrx7 

W>1. OSU^Jk r-^fO7^h>3 0. 03'J 
*Jk fek3A?&3 0. 03 'J WRZfm 
1 4ml£tfcji*. U--7(*3£&3iS-eg&b£® 
T*3?i#X£7 Okg/cm 2 ffA&. 2 1 0X:r6$fffl7k 
JfcfcEfcSfrofc. E^*^«fLfct^5, 1,4- 
7*^>> ? ^-^2 0. 53'JtJk fh7k HD75> 
4. 63'J^k r-7*?n7:7 h>3 3. 8 5'JtJV 

[0 0 2 2] tt«Wl 

l KfcV>TfflV>;fc-77Xx;kfcX7.<' >^-*->h 

£3. 1, 4-7^>^:*-;k©£j£»Jl 0. 5 3 u 

xh7tHD7 5>©§j^aa 

0. 7 5'J*fl'T*D, n-7^/-^fflgiJ£Km©6 
[0 0 2 3] 

[*«©»*] *38H#&fc.fcntf. *g*n/\^ n 
AmHr-^fD7i' h>ft*#ftbTl. 4-7 
^>^-^SSiS-r5fclSb. ME (-Y) Ktf (n) 

«*T?B«fc«ft^*C£*»T*. x"©*ffl±©«I 



-238- 



